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(54) NON-CONTACT IC CARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-contact IC card which can receive and 
process signals modulated by the system based on either the IS014443-A standard 
or IS014443-B standard, and a semiconductor integrated circuit for realizing the card. 
SOLUTION: A non-contact IC card is provided with a first demodulation circuit 51 
which reproduces data from 100% type-A (IS014443-A) ASK signals with respect to 
the signals received through a coil, a second demodulation circuit 52 which 
reproduces data of 10% type-B (IS014443-B) ASK signals from the signals received 
through the coil, and a selector circuit 54 which selects the reproduced signals. The 
card is also provided with a control circuit 53 which generates selection control 
signals. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic-coupling means for transmitting and receiving an AC 
signal, and a power-source means to connect with this electromagnetic-coupling 
means, to rectify an AC signal, and to generate a desired DC-power-supply electrical 
potential difference. The read/write control means which carries out read/write of the 
data between nonvolatile memory and this memory. At least two kinds of recovery 
means (the 1st recovery means for connecting with the above-mentioned 
electromagnetic-coupling means, and extracting received data from a receiving AC 
signal, and the 2nd recovery means), the modulation means for transmitting data, and 
the above — with the selector means for choosing the output of two kinds of 
recovery means, even if few Have a control means for controlling this selector, and 
the above-mentioned selector means is controlled based on the recovery signal of 
both the recovery means of the above 1 st and the 2nd recovery means, or one of the 



two. The noncontact IC card characterized by operating so that the output of the 
recovery means of either the recovery means of the above 1 st or the 2nd recovery 
means may be chosen. 

[Claim 2] It is the noncontact IC card according to claim 1 characterized by being a 
circuit for the recovery means of the above 1st being a circuit for restoring to an ASK 
modulation (amplitude modulation) signal 100%, and for the 2nd recovery means 
restoring to an ASK modulating signal 10%. 

[Claim 3] The recovery means of the above 1st is a noncontact IC card according to 
claim 2 characterized by generating a clock signal based on the output of the 
above-mentioned binarization circuit at the time of reception [ which / of 100%ASK 
modulating signal or 10%ASK modulating signal ] including the binarization circuit 
which carries out binarization of the input signal. 

[Claim 4] The read/write control means which carries out read/write of the data 

between the above-mentioned nonvolatile memory and this memory is a noncontact 

IC card according to claim 1 characterized by being constituted by the 

semiconductor-integrated-circuit-ized one-chip microcomputer. 

[Claim 5] The above-mentioned one-chip microcomputer is a noncontact IC card 

according to claim 4 characterized by being constituted by the circuit of a static logic 

method. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the circuit built in the noncontact IC 
card which can respond to transmission and reception of the data based on two or 
more kinds of communication modes especially by the non-contact method with 
respect to the circuit constituted from a semiconductor integrated circuit chip built in 
an IC card by the IC card pan, and relates to a suitable technique. 
[0002] 

[Description of the Prior Art] In recent years, the IC card which contained ICs. such 
as CPU (microprocessor), attracts attention as an information storage medium which 
replaces a magnetic card. To an IC card, the coil by the side of an IC card receives the 
electric wave (an electromagnetic wave) generated from the IC card of a contact 
method which receives power and a clock signal, and an information signal from reader 
writer equipment using a contact, and processes a command with the transmission 
system of a signal, and the coil of reader writer equipment, power and a clock, and a 
transceiver signal generate to it, and there are two methods of the IC card 



(henceforth a noncontact IC card) of a non-contact method which processes the 
command received from reader writer equipment in it. 

[0003] Among these, the ISO standard is enacted by the communication range and 
the communication link frequency, and a noncontact IC card has two kinds, an 
adhesion mold (IS0 10536) and a contiguity mold (IS0 14443). Data "1" are expressed 
with the condition that a carrier signal with a frequency of 13.56MHz furthermore 
exists in a contiguity mold noncontact IC card by the modulation technique of data. 
IS014443-A which has adopted the ASK modulation (ASK: amplitude modulation) 
method 100% which expresses data "0" with the condition that there is no carrier 
signal, There are two kinds of IS014443-B which has adopted 10%ASK modulation 
technique which expresses data "0" with the signal of 90% of amplitude to the carrier 
signal showing data "1" of the amplitude. 

[0004] An IS014443-A modulation technique is a method used for a noncontact IC 
card with the control circuit which consisted of hardware logic which generally does 
not have CPU, and, generally IS014443-A is used for an ID card (identification card), a 
PURIPEDO card. etc. as an object for IC cards with a simple protocol in many cases. 
On the other hand, an IS014443-B type is a method used with the noncontact IC card 
which contained CPU, and IS014443-B is used for an ATM card, a credit card, etc. 
with complicated protocols (for example, IS07816-T1 etc.) for banks in many cases. 
[0005] Moreover, the so-called combination card which unified the card of various 
specifications is proposed with the spread of noncontact IC cards in recent years. 
[0006] 

[Problem(s) to be Solved by the Invention] As a combination card, although the 
combination of current of a contact smart card and a noncontact IC card is in use, the 
appearance of the combination card which unified the IC card various type can be 
considered from now on. 

[0007] this invention persons examined how to constitute the combination card which 
unified the IS014443-A type and the IS014443-B type. 

[0008] As mentioned above, as a modulation technique of the data from a reader 
writer to a card, IS014443-A uses an ASK modulation technique 100%, and 
IS014443-B is using the ASK modulation technique 10%. 

[0009] In order to receive both signals with which modulation techniques differ as a 
technical problem for realizing the two above-mentioned kinds of modulation 
techniques on the IC card of one sheet, it cannot be overemphasized that each 
demodulator circuit is the need, but in IC card system which shares and uses memory, 
if it does not identify which modulating signal was received, there is a problem that 
where of neither actuation of a consecutive memory read/write control circuit nor 
actuation of a microcomputer can be performed. 

[0010] Therefore, when a card is inserted in a reader writer, it is necessary to identify 
of which modulation technique the signal was received, and it is necessary to control 



actuation of a consecutive control circuit, for example, the read/write control circuit 
of EEPROM. and a microcomputer. 

[001 1] It is in offering the circuit built in the noncontact IC card and it which can carry 
out reception also by the signal modulated by the method of which specification of the 
purpose of this invention. IS014443-A. and IS014443-B. 

[0012] It will become clear [ about the other purposes and the new description ] from 
description and the accompanying drawing of this specification along [ said ] this 
invention. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
explained among invention indicated in this application. 

[0014] In order to solve said technical problem, this invention establishes the 1st 
recovery means which reproduces data from an ASK signal type A(IS014443-A) 100% 
about the signal received with the coil as an electromagnetic-coupling means, the 2nd 
recovery means which reproduces the data of an ASK signal type B(IS014443-B) 10% 
from the signal received with the coil, and the selector means for choosing each 
regenerative signal. Moreover, in order to control this selector means, the control 
means for generating a selection-control signal is established by considering the 1st 
regenerative signal and sending signal of a recovery means as an input. And it 
constitutes so that either the regenerative signal (input signal from a reader writer to 
a card) of the 1st recovery means or the regenerative signal of the 2nd recovery 
means may be chosen with the above-mentioned selector means. Moreover, after it, 
when the selector means was controlled by the control means, the regenerative signal 
of the 2nd recovery means (or 1st recovery means) was usually chosen and the 1st 
recovery means detected playback data, it constituted so that the regenerative signal 
of the 1st recovery means (or 2nd recovery means) might be chosen. 
[0015] Furthermore, the above-mentioned control means will control a selector 
means to choose the regenerative signal of the 2nd recovery means (or 1st recovery 
means), if the sending signal from a card to a reader writer occurs. And according to 
the input signal chosen as mentioned above, the read/write control means was made 
to perform a lead and light of data to nonvolatile memory, such as EEPROM. 
[0016] According to the above-mentioned means, the circuit built in the noncontact 
IC card or it which can carry out reception also of which of IS014443-A and 
IS014443-B is realizable. 

[0017] Moreover, it was made for the recovery means of the above 1st to make a 
clock signal generate based on the output of the above-mentioned binarization circuit 
including the binarization circuit which carries out binarization of the input signal at 
the time of reception [ which / of 100%ASK modulating signal or 10%ASK modulating 
signal ]. The circuit which reproduces a clock from an ASK modulating signal or 
10%ASK modulating signal 100% can be shared by this, a clock generation circuit 



becomes unnecessary at the 2nd recovery means, and simplification of a circuit is 
attained. 

[0018] Furthermore, the above-mentioned read/write control means and nonvolatile 
memory are constituted from an one-chip microcomputer (LSI) etc., and you may 
make it control using software. And it is desirable to use what was constituted from a 
circuit of the static logic method instead of the dynamic logic method which the 
one-chip microcomputer precharges the predetermined node in a circuit beforehand, 
decides the potential of a node with an input signal, and opts for fanout which passes 
a current on the current pass according to an input signal, and determines fanout as it 
in this case. Since the clock signal reproduced from an input signal may be interrupted 
when Type A (IS014443-A), i.e., the signal of 100%ASK modulation technique, is 
received, when the circuit of a dynamic logic method is used, it is because there is a 
possibility that actuation may not be guaranteed. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail. 

The block diagram, drawing 1 , and drawing 2 which show the 1 st example of the 
circuit with a built-in noncontact IC card which <example 1 of operation gestalt> 
drawing 4 requires for this invention are drawing showing the configuration of the IC 
card which used the circuit with a built-in noncontact IC card of this invention. 
[0020] It is carried or built and the circuit 1 with a built-in noncontact IC card as 
shown in drawing 1 , and the coil 2 as an electromagnetic-coupling means become the 
card with which the IC card of this example consists of insulating substrates, such as 
plastics or a ceramic. Although especially the coil 2 is not restricted, as shown in 
drawing 2 , it is constituted by the printed circuit formed on the substrate 10 at the 
curled form. Although especially the circuit 1 with a built-in card is not restricted, it is 
constituted as a semiconductor integrated circuit on one semi-conductor substrate 
like a single crystal silicon chip. 

[0021] The conventional general circuit 1 with a built-in noncontact IC card The 
rectifier circuit 3 which is connected to a coil 2. rectifies a receiving AC signal, and is 
changed into direct current voltage as shown in drawing 3 , The power circuit 4 which 
generates the supply voltage VDD required for the drive of the circuit in IC based on 
the direct current voltage changed by this rectifier circuit 3. The demodulator circuit 5 
which extracts receipt information contained in the AC signal supplied from the 
outside through the above-mentioned coil 2 (recovery). The modulation circuit 6 
which forms the AC signal containing transmit information (modulation), and drives the 
above-mentioned coil 2. The nonvolatile memory 8 in which write-in elimination on an 
electric target like EEPROM is possible, By said demodulator circuit 5 Protocol 
control of transmission and reception between external reader writers in the 
processing list of outputting the transmit information which wrote in data or was read 



from nonvolatile memory 8 into said nonvolatile memory 8 based on the receipt 
information to which it restored to said modulation circuit 6 It is constituted by the 
read/write control circuit 7 to perform. 

[0022] The AC signal received with the above-mentioned coil 2 is inputted into a 
demodulator circuit 5. recovers this from the signal by which the ASK modulation 
(amplitude modulation) was carried out, and reproduces a data signal. The reproduced 
data are written in the EEPROM memory circuit 8 by the read/write control circuit 7 
which performs transceiver protocol control in the read/write control list of memory. 
On the other hand, the transmit data from a card to a reader writer is read from a 
memory circuit 8 by the read/write control circuit 7, by the modulation circuit 6, 
performs LSK (load modulation) to a coil signal, and transmits data. 
[0023] As shown in drawing 4 , in the 1st example of this invention a demodulator 
circuit It consists of the 2nd demodulator circuit 52 for reproducing 10%ASK signal of 
the 1st demodulator circuit 51 for reproducing 100%ASK signal of IS014443-A from 
the signal received with the coil 2, and IS014443-B. Either is chosen by the selector 
circuit 54 and the signal to which it restored by the 1st demodulator circuit 51 or 2nd 
demodulator circuit 52 is inputted into the read/write control circuit 7. Said selector 
circuit 54 is controlled by the control circuit 53. If the regenerative signal of the 2nd 
demodulator circuit 52 is usually chosen and the 1st demodulator circuit 51 detects 
playback data, it consists of this example after it so that the regenerative signal of the 
1st demodulator circuit 51 may be chosen and the read/write control circuit 7 may be 
supplied. 

[0024] Therefore, a control circuit 53 generates the selection-control signal 65 over a 
selector circuit 54 by making the 1st regenerative signal 64 and sending signal 66 of a 
demodulator circuit 51 into an input signal, and it is constituted so that a selector 
circuit 54 may be controlled. However, reverse, i.e., also constitute so that the 
regenerative signal of the 2nd demodulator circuit 52 may be chosen after it and the 
read/write control circuit 7 may be supplied, can be described above, if the 
regenerative signal of the 1st demodulator circuit 51 is usually chosen and the 2nd 
demodulator circuit 52 detects playback data. 

[0025] the receiving regenerative signal chosen by the above-mentioned approach is 
inputted into the read/write control circuit 7 — having — Type A (IS014443-A) or 
Type B (IS014443-B) — data control is performed according to the protocol 
according to each type, and read/write (transmission and reception) of data to a 
memory circuit 8 is performed. The read/write control circuit 7 changes protocol 
control by inputting the selection signal of the type A signal identified by the control 
circuit 53 based on the signal from the 1st demodulator circuit 51, or a type B signal. 
[0026] The above-mentioned modulation circuit 6 modulates a sending signal 
according to the modulation technique to which either the ASK modulation or 10%ASK 
modulation was fixed 100%. and drives a coil 2. 



•1 ■ 

[0027] In addition, although the above-mentioned example explained the case where 
the circuit with a built-in noncontact IC card was formed as a semiconductor 
integrated circuit on one semiconductor chip, this invention is not limited to this, may 
form a rectifier circuit* 3 and a power circuit 4 on one semiconductor chip in 
consideration of the property of a circuit using a bipolar transistor technique or 
Bi-CMOS technology, and may form the remaining circuit on another semiconductor 
chip using a CMOS technology, furthermore, a rectifier circuit 3 and a power circuit 4 
— an one semiconductor chip top — moreover, a memory circuit 8 may be 
independently formed on one semiconductor chip, and the remaining circuit may be 
formed on one another semiconductor chip. 

<Example 2 of operation gestalt> drawing 5 is drawing showing the 2nd example of the 
circuit with a built-in noncontact IC card concerning this invention. 
[0028] Drawing 5 is the example which transposed the read/write control circuit 7 and 
memory circuit 8 in an example of drawing 4 to the one-chip microcomputer (an one 
chip microcomputer is called hereafter) 55. Generally, the one chip microcomputer is 
designed so that it may operate synchronizing with a clock, and from the exterior, the 
clock of constant frequency is always inputted and usually operates. However, 
especially, in IS014443-A (1005ASK), since the signal received from a coil 2 is lost to 
the time amount corresponding to data "0" of this invention (the amplitude of a 
carrier signal is set to "0"), the clock signal reproduced from an input signal will be 
interrupted. Therefore, using a clock signal etc., when dynamic logic actuation of the 
precharge inside a microcomputer, refresh, etc. is performed, there is a possibility that 
actuation may no longer be guaranteed. Then, the one chip microcomputer 55 in the 
example of drawing 5 consists of circuits of a static logic method instead of the circuit 
of a dynamic logic method. 

[0029] In this 2nd example, the regenerative signal detected in the 1st demodulator 
circuit 51 and 2nd demodulator circuit 52 is inputted into the back one chip 
microcomputer 55 chosen in the selector circuit 54, and protocol control and lead to 
an internal memory, light control, etc. are performed by the one chip microcomputer 
55. Control of a selector circuit 54 is the same as the 1 st example ( drawing 4 ). Also 
in this example, about circuits other than one chip microcomputer 55, they may be 
summarized, you may constitute as one semiconductor integrated circuit, a rectifier 
circuit 3 and a power circuit 4 may be formed on one semiconductor chip, and the 
remaining circuit may be formed on one another semiconductor chip. 
[0030] Drawing 6 is drawing explaining the actuation in the case of processing the 
signal of Type A (IS014443-A), and drawing 7 is drawing explaining the actuation in 
the case of processing the signal of Type B (IS014443-B). 

[0031] In Type A of drawing 6 (IS014443-A). data 61 are inputted into a coil as a 
modulating signal like the signal 62 modulated according to the ASK (amplitude 
modulation) method 100% by the reader writer equipment outside drawing. Binarization 



of this input signal is carried out by the binarization circuit in the 1 st demodulator 
circuit 51, a signal 63 is generated, and a regenerative signal 64 is acquired by 
performing filtering etc. This regenerative signal is chosen in a selector circuit 54, and 
is inputted into the read/write control circuit 7 or an one chip microcomputer 55. 
[0032] On the other hand, if the control signal 65 of a selector circuit 54 is set 
high-level and the sending signal (response) 66 from a card to a reader writer is 
published by having detected the regenerative signal 64, it will be reset by the low 
level. While the control signal 65 of the above-mentioned selector is set, it operates in 
a selector circuit 54 so that the regenerative signal from the 1 st demodulator circuit 
51 may be chosen and the read/write control circuit 7 or an one chip microcomputer 
55 may be supplied. 

[0033] Drawing 7 is drawing showing the actuation in the case of processing the signal 
of Type B (IS014443-B). and data 61 are inputted into a coil as a modulating signal 
like the signal 72 modulated according to the ASK (amplitude modulation) method 10%. 
Then, in the 2nd demodulator circuit 52. the data regenerative signal 74 which 
amplified and shaped in waveform the signal 73 and it which were detected by the 
detector circuit is generated. Moreover, a clock signal 75 is generated in the 
binarization circuit in a demodulator circuit 52. Furthermore, when the modulating 
signal of an ASK (amplitude modulation) method is inputted 10%. since the part in 
which a clock does not exist as a binarization signal is not detected, the regenerative 
signal shown with a broken line is not generated by the regenerative signal 64 like 
drawing 7 (F) in the 1st demodulator circuit 51. therefore, as shown in drawing 7 (G). a 
select signal 64 is not set high-level and chose the regenerative signal of the 2nd 
demodulator circuit 52 — a condition — ** 

[0034] As mentioned above, the reception of the signal of both Type A of a contiguity 
mold noncontact IC card (IS014443-A) and the type B (IS014443-B) can be carried 
out by choosing an ASK signal and 10%ASK signal 100% with the signal to which it 
restored. 

[0035] In addition, in the above-mentioned example, the 1st demodulator circuit 51 
which restores to the modulating signal of an ASK modulation technique 100% 
generates the binarization signal 63 as shown in this drawing (C) from the modulating 
signal 62 of drawing 6 (B). and it needs a binarization circuit in order to acquire a 
regenerative signal 64 like drawing 6 (D) by letting this binarization signal pass for a 
filter circuit etc. 

[0036] Since the 2nd demodulator circuit 52 which restores to the signal of an ASK 
modulation technique 10% on the other hand reproduces data using the detector 
circuit which detects a modulating signal 72, for playback of data, its binarization 
circuit is unnecessary. However, a binarization circuit is separately needed in order to 
extract the clock signal 75 for the synchronization of a circuit from an input signal. 
Then, in the above-mentioned example, the binarization circuit is established in the 



2nd demodulator circuit 52 which restores to the signal of an ASK modulation 
technique 10%. and also when this binarization circuit is omitted and the signal of an 
ASK modulation technique is received 10%, you may constitute so that a clock may be 
obtained using the binarization circuit established in the 1st demodulator circuit 51. 
[0037] Although invention made by this invention person above was concretely 
explained based on the example, it cannot be overemphasized that it can change 
variously in the range which this invention is not limited to the above-mentioned 
example, and does not deviate from the summary. For example, although the 
above-mentioned example explained the combination card which can identify the 
signal of 100%ASK modulation technique, and two kinds of signals of the signal of 
10%ASK modulation technique with one IC card, and can be processed, a modulation 
technique is not limited to an ASK modulation (amplitude modulation), and also when 
developing the IC card which can respond to other two or more modulation techniques, 
it can be applied. 
[0038] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the 
typical thing among invention indicated in this application is explained briefly. 
[0039] Since it becomes possible to identify and choose two kinds of signals received 
with one coil according to this invention, the reception of the signal of both Type A of 
a contiguity mold noncontact IC card (IS014443-A) and the type B (IS014443-B) can 
be carried out. and the integrated card (combination card) of type A and Type B can 
be realized with an easy configuration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the outline configuration of the circuit 
built in the noncontact IC card of this invention. 

[Drawing 2] IC card general drawing showing the outline configuration of the whole 
noncontact IC card of this invention. 

[Drawing 3] The block block diagram showing the example of a configuration of the 
circuit built in a common noncontact IC card. 

[Drawing 4] The block block diagram showing the 1st example of the circuit built in the 
noncontact IC card concerning this invention. 

[Drawing 5] The block block diagram showing the 2nd example of the circuit built in 
the noncontact IC card concerning this invention. 

[Drawing 6] The wave form chart explaining the actuation in the case of processing 
the signal of Type A (IS014443-A) in the noncontact IC card of an example. 
[Drawing 7] The wave form chart explaining the actuation in the case of processing 



the signal of Type B (IS014443-B) in the noncontact IC card of an example. 
[Description of Notations] 

1 Circuit with a Built-in Noncontact IC Card (LSI) 

2 Coil 

3 Rectifier Circuit 

4 Power Circuit 

5 Demodulator Circuit 

6 Modulation Circuit 

7 Read/write Control Circuit 

8 Memory Circuit 

51 1st Demodulator Circuit 

52 2nd Demodulator Circuit 

53 Control Circuit 

54 Selector Circuit 

55 One Chip Microcomputer LSI 

61 Data 

62 100%ASK Modulating Signal 

63 Binarization Signal 

64 Regenerative Signal 

65 Select Signal 

66 Response Signal 

72 10%ASK Modulating Signal 

73 Detection Signal 

74 Data Regenerative Signal 

75 Clock Signal (Binarization Signal) 



PATENT ABSTRACTS OF JAPAN 
(1 1 )Publication number : 2000-1 72806 
(43)Date of publication of application : 23.06.2000 



(51)Int.CI. G06K 19/07 



(21) Application number : 10-348938 (71)Applicant : HITACHI LTD 

(22) Date of filing : 08.1 2.1 998 (72)Inventor : ANDO MASAAKI 
YOSHIKI HIROSHI 

ONISHI TADASHI 
OKAWA TAKEHIRO 



(54) NON-CONTACT IC CARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-contact IC card which can receive and 
process signals modulated by the system based on either the IS014443-A standard 
or IS014443-B standard, and a semiconductor integrated circuit for realizing the card. 
SOLUTION: A non-contact IC card is provided with a first demodulation circuit 51 
which reproduces data from 100% type-A (IS014443-A) ASK signals with respect to 
the signals received through a coil, a second demodulation circuit 52 which 
reproduces data of 10% type-B (IS014443-B) ASK signals from the signals received 
through the coil, and a selector circuit 54 which selects the reproduced signals. The 
card is also provided with a control circuit 53 which generates selection control 
signals. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic-coupling means for transmitting and receiving an AC 
signal, and a power-source means to connect with this electromagnetic-coupling 
means, to rectify an AC signal, and to generate a desired DC-power-supply electrical 
potential difference, The read/write control means which carries out read/write of the 
data between nonvolatile memory and this memory. At least two kinds of recovery 
means (the 1st recovery means for connecting with the above-mentioned 
electromagnetic-coupling means, and extracting received data from a receiving AC 
signal, and the 2nd recovery means), the modulation means for transmitting data, and 
the above — with the selector means for choosing the output of two kinds of 
recovery means, even if few Have a control means for controlling this selector, and 
the above-mentioned selector means is controlled based on the recovery signal of 
both the recovery means of the above 1 st and the 2nd recovery means, or one of the 



two. The noncontact IC card characterized by operating so that the output of the 
recovery means of either the recovery means of the above 1 st or the 2nd recovery 
means may be chosen. 

[Claim 2] It is the noncontact IC card according to claim 1 characterized by being a 
circuit for the recovery means of the above 1 st being a circuit for restoring to an ASK 
modulation (amplitude modulation) signal 100%, and for the 2nd recovery means 
restoring to an ASK modulating signal 10%. 

[Claim 3] The recovery means of the above 1st is a noncontact IC card according to 
claim 2 characterized by generating a clock signal based on the output of the 
above-mentioned binarization circuit at the time of reception [ which / of 100%ASK 
modulating signal or 10%ASK modulating signal ] including the binarization circuit 
which carries out binarization of the input signal. 

[Claim 4] The read/write control means which carries out read/write of the data 

between the above-mentioned nonvolatile memory and this memory is a noncontact 

IC card according to claim 1 characterized by being constituted by the 

semiconductor-integrated-circuit-ized one-chip microcomputer. 

[Claim 5] The above-mentioned one-chip microcomputer is a noncontact IC card 

according to claim 4 characterized by being constituted by the circuit of a static logic 

method. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the circuit built in the noncontact IC 
card which can respond to transmission and reception of the data based on two or 
more kinds of communication modes especially by the non-contact method with 
respect to the circuit constituted from a semiconductor integrated circuit chip built in 
an IC card by the IC card pan, and relates to a suitable technique. 
[0002] 

[Description of the Prior Art] In recent years, the IC card which contained ICs, such 
as CPU (microprocessor), attracts attention as an information storage medium which 
replaces a magnetic card. To an IC card, the coil by the side of an IC card receives the 
electric wave (an electromagnetic wave) generated from the IC card of a contact 
method which receives power and a clock signal, and an information signal from reader 
writer equipment using a contact, and processes a command with the transmission 
system of a signal, and the coil of reader writer equipment, power and a clock, and a 
transceiver signal generate to it. and there are two methods of the IC card 



(henceforth a noncontact IC card) of a non-contact method which processes the 
command received from reader writer equipment in it. 

[0003] Among these, the ISO standard is enacted by the communication range and 
the communication link frequency, and a noncontact IC card has two kinds, an 
adhesion mold (IS0 10536) and a contiguity mold (IS014443). Data are expressed 
with the condition that a carrier signal with a frequency of 13.56MH2 furthermore 
exists in a contiguity mold noncontact 10 card by the modulation technique of data. 
IS014443-A which has adopted the ASK modulation (ASK: amplitude modulation) 
method 100% which expresses data "O" with the condition that there is no carrier 
signal, There are two kinds of IS014443-B which has adopted 10%ASK modulation 
technique which expresses data "0" with the signal of 90% of amplitude to the carrier 
signal showing data "1" of the amplitude. 

[0004] An IS014443-A modulation technique is a method used for a noncontact IC 
card with the control circuit which consisted of hardware logic which generally does 
not have CPU. and. generally IS014443-A is used for an ID card (identification card), a 
PURIPEDO card. etc. as an object for IC cards with a simple protocol in many cases. 
On the other hand, an IS014443-B type is a method used with the noncontact 10 card 
which contained CPU. and IS014443-B is used for an ATM card, a credit card. etc. 
with complicated protocols (for example, IS07816-T1 etc.) for banks in many cases. 
[0005] Moreover, the so-called combination card which unified the card of various 
specifications is proposed with the spread of noncontact 10 cards in recent years. 
[0006] 

[Problem(s) to be Solved by the Invention] As a combination card, although the 
combination of current of a contact smart card and a noncontact 10 card is in use. the 
appearance of the combination card which unified the 10 card various type can be 
considered from now on. 

[0007] this invention persons examined how to constitute the combination card which 
unified the IS014443-A type and the IS014443-B type. 

[0008] As mentioned above, as a modulation technique of the data from a reader 
writer to a card, IS014443-A uses an ASK modulation technique 100%, and 
IS014443-B is using the ASK modulation technique 10%. 

[0009] In order to receive both signals with which modulation techniques differ as a 
technical problem for realizing the two above-mentioned kinds of modulation 
techniques on the 10 card of one sheet, it cannot be overemphasized that each 
demodulator circuit is the need, but in 10 card system which shares and uses memory, 
if it does not identify which modulating signal was received, there is a problem that 
where of neither actuation of a consecutive memory read/write control circuit nor 
actuation of a microcomputer can be performed. 

[0010] Therefore, when a card is inserted in a reader writer, it is necessary to identify 
of which modulation technique the signal was received, and it is necessary to control 



actuation of a consecutive control circuit, for example, the read/write control circuit 
of EEPROM, and a microcomputer. 

[001 1] It is in offering the circuit built in the noncontact IC card and it which can carry 
out reception also by the signal modulated by the method of which specification of the 
purpose of this invention, IS014443-A. and IS014443-B. 

[0012] It will become clear [ about the other purposes and the new description ] from 
description and the accompanying drawing of this specification along [ said ] this 
invention. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
explained among invention indicated in this application. 

[0014] In order to solve said technical problem, this invention establishes the 1st 
recovery means which reproduces data from an ASK signal type A(IS014443-A) 100% 
about the signal received with the coil as an electromagnetic-coupling means, the 2nd 
recovery means which reproduces the data of an ASK signal type B(IS014443-B) 10% 
from the signal received with the coil, and the selector means for choosing each 
regenerative signal. Moreover, in order to control this selector means, the control 
means for generating a selection-control signal is established by considering the 1 st 
regenerative signal and sending signal of a recovery means as an input. And it 
constitutes so that either the regenerative signal (input signal from a reader writer to 
a card) of the 1 st recovery means or the regenerative signal of the 2nd recovery 
means may be chosen with the above-mentioned selector means. Moreover, after it, 
when the selector means was controlled by the control means, the regenerative signal 
of the 2nd recovery means (or 1st recovery means) was usually chosen and the 1st 
recovery means detected playback data, it constituted so that the regenerative signal 
of the 1st recovery means (or 2nd recovery means) might be chosen. 
[0015] Furthermore, the above-mentioned control means will control a selector 
means to choose the regenerative signal of the 2nd recovery means (or 1st recovery 
means), if the sending signal from a card to a reader writer occurs. And according to 
the input signal chosen as mentioned above, the read/write control means was made 
to perform a lead and light of data to nonvolatile memory, such as EEPROM. 
[0016] According to the above-mentioned means, the circuit built in the noncontact 
IC card or it which can carry out reception also of which of IS014443-A and 
IS014443-B is realizable. 

[001 7] Moreover, it was made for the recovery means of the above 1 st to make a 
clock signal generate based on the output of the above-mentioned binarization circuit 
including the binarization circuit which carries out binarization of the input signal at 
the time of reception [ which / of 100%ASK modulating signal or 10%ASK modulating 
signal ]. The circuit which reproduces a clock from an ASK modulating signal or 
10%ASK modulating signal 100% can be shared by this, a clock generation circuit 



becomes unnecessary at the 2nd recovery means, and simplification of a circuit is 
attained. 

[0018] Furthermore, the above-mentioned read/write control means and nonvolatile 
memory are constituted from an one-chip microcomputer (LSI) etc., and you may 
make it control using software. And it is desirable to use what was constituted from a 
circuit of the static logic method instead of the dynamic logic method which the 
one-chip microcomputer precharges the predetermined node in a circuit beforehand, 
decides the potential of a node with an input signal, and opts for fanout which passes 
a current on the current pass according to an input signal, and determines fanout as it 
in this case. Since the clock signal reproduced from an input signal may be interrupted 
when Type A (IS014443-A), i.e., the signal of 100%ASK modulation technique, is 
received, when the circuit of a dynamic logic method is used, it is because there is a 
possibility that actuation may not be guaranteed. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail. 

The block diagram, drawing 1 . and drawing 2 which show the 1 st example of the 
circuit with a built-in noncontact IC card which <example 1 of operation gestalt> 
drawing 4 requires for this invention are drawing showing the configuration of the IC 
card which used the circuit with a built-in noncontact IC card of this invention. 
[0020] It is carried or built and the circuit 1 with a built-in noncontact IC card as 
shown in drawing 1 , and the coil 2 as an electromagnetic-coupling means become the 
card with which the IC card of this example consists of insulating substrates, such as 
plastics or a ceramic. Although especially the coil 2 is not restricted, as shown in 
drawing 2 , it is constituted by the printed circuit formed on the substrate 10 at the 
curled form. Although especially the circuit 1 with a built-in card is not restricted, it is 
constituted as a semiconductor integrated circuit on one semi-conductor substrate 
like a single crystal silicon chip. 

[0021] The conventional general circuit 1 with a built-in noncontact IC card The 
rectifier circuit 3 which is connected to a coil 2. rectifies a receiving AC signal, and is 
changed into direct current voltage as shown in drawing 3 . The power circuit 4 which 
generates the supply voltage VDD required for the drive of the circuit in IC based on 
the direct current voltage changed by this rectifier circuit 3, The demodulator circuit 5 
which extracts receipt information contained in the AC signal supplied from the 
outside through the above-mentioned coil 2 (recovery). The modulation circuit 6 
which forms the AC signal containing transmit information (modulation), and drives the 
above-mentioned coil 2, The nonvolatile memory 8 in which write-in elimination on an 
electric target like EEPROM is possible. By said demodulator circuit 5 Protocol 
control of transmission and reception between external reader writers in the 
processing list of outputting the transmit information which wrote in data or was read 



from nonvolatile memory 8 into said nonvolatile memory 8 based on the receipt 
information to which it restored to said modulation circuit 6 It is constituted by the 
read/write control circuit 7 to perform. 

[0022] The AC signal received with the above-mentioned coil 2 is inputted into a 
demodulator circuit 5, recovers this from the signal by which the ASK modulation 
(amplitude modulation) was carried out. and reproduces a data signal. The reproduced 
data are written in the EEPROM memory circuit 8 by the read/write control circuit 7 
which performs transceiver protocol control in the read/write control list of memory. 
On the other hand, the transmit data from a card to a reader writer is read from a 
memory circuit 8 by the read/write control circuit 7, by the modulation circuit 6. 
performs LSK (load modulation) to a coil signal, and transmits data. 
[0023] As shown in drawing 4 , in the 1st example of this invention a demodulator 
circuit It consists of the 2nd demodulator circuit 52 for reproducing 10%ASK signal of 
the 1st demodulator circuit 51 for reproducing 100%ASK signal of IS014443-A from 
the signal received with the coil 2. and IS014443-B. Either is chosen by the selector 
circuit 54 and the signal to which it restored by the 1st demodulator circuit 51 or 2nd 
demodulator circuit 52 is inputted into the read/write control circuit 7. Said selector 
circuit 54 is controlled by the control circuit 53. If the regenerative signal of the 2nd 
demodulator circuit 52 is usually chosen and the 1st demodulator circuit 51 detects 
playback data, it consists of this example after it so that the regenerative signal of the 
1st demodulator circuit 51 may be chosen and the read/write control circuit 7 may be 
supplied. 

[0024] Therefore, a control circuit 53 generates the selection-control signal 65 over a 
selector circuit 54 by making the 1 st regenerative signal 64 and sending signal 66 of a 
demodulator circuit 51 into an input signal, and it is constituted so that a selector 
circuit 54 may be controlled. However, reverse, i.e., also constitute so that the 
regenerative signal of the 2nd demodulator circuit 52 may be chosen after it and the 
read/write control circuit 7 may be supplied, can be described above, if the 
regenerative signal of the 1st demodulator circuit 51 is usually chosen and the 2nd 
demodulator circuit 52 detects playback data. 

[0025] the receiving regenerative signal chosen by the above-mentioned approach is 
inputted into the read/write control circuit 7 — having — Type A (IS014443-A) or 
Type B (IS014443-B) — data control is performed according to the protocol 
according to each type, and read/ write (transmission and reception) of data to a 
memory circuit 8 is performed. The read/write control circuit 7 changes protocol 
control by inputting the selection signal of the type A signal identified by the control 
circuit 53 based on the signal from the 1st demodulator circuit 51, or a type B signal. 
[0026] The above-mentioned modulation circuit 6 modulates a sending signal 
according to the modulation technique to which either the ASK modulation or 10%ASK 
modulation was fixed 100%, and drives a coil 2. 



[0027] In addition, although the above-mentioned example explained the case where 
the circuit with a built-in noncontact IC card was formed as a semiconductor 
integrated circuit on one semiconductor chip, this invention is not limited to this, may 
form a rectifier circuit 3 and a power circuit 4 on one semiconductor chip in 
consideration of the property of a circuit using a bipolar transistor technique or 
Bi-CMOS technology, and may form the remaining circuit on another semiconductor 
chip using a CMOS technology, furthermore, a rectifier circuit 3 and a power circuit 4 
— an one semiconductor chip top — moreover, a memory circuit 8 may be 
independently formed on one semiconductor chip, and the remaining circuit may be 
formed on one another semiconductor chip. 

<Example 2 of operation gestalt> drawing 5 is drawing showing the 2nd example of the 
circuit with a built-in noncontact IC card concerning this invention. 
[0028] Drawing 5 is the example which transposed the read/write control circuit 7 and 
memory circuit 8 in an example of drawing 4 to the one-chip microcomputer (an one 
chip microcomputer is called hereafter) 55. Generally, the one chip microcomputer is 
designed so that it may operate synchronizing with a clock, and from the exterior, the 
clock of constant frequency is always inputted and usually operates. However, 
especially, in IS014443-A (1005ASK). since the signal received from a coil 2 is lost to 
the time amount corresponding to data "0" of this invention (the amplitude of a 
carrier signal is set to "0"), the clock signal reproduced from an input signal will be 
interrupted. Therefore, using a clock signal etc., when dynamic logic actuation of the 
precharge inside a microcomputer, refresh, etc. is performed, there is a possibility that 
actuation may no longer be guaranteed. Then, the one chip microcomputer 55 in the 
example of drawing 5 consists of circuits of a static logic method instead of the circuit 
of a dynamic logic method. 

[0029] In this 2nd example, the regenerative signal detected in the 1st demodulator 
circuit 51 and 2nd demodulator circuit 52 is inputted into the back one chip 
microcomputer 55 chosen in the selector circuit 54, and protocol control and lead to 
an internal memory, light control, etc. are performed by the one chip microcomputer 
55. Control of a selector circuit 54 is the same as the 1st example ( drawing 4 ). Also, 
in this example, about circuits other than one chip microcomputer 55. they may be 
summarized, you may constitute as one semiconductor integrated circuit, a rectifier 
circuit 3 and a power circuit 4 may be formed on one semiconductor chip, and the 
remaining circuit may be formed on one another semiconductor chip. 
[0030] Drawing 6 is drawing explaining the actuation in the case of processing the 
signal of Type A (IS014443-A). and drawing 7 is drawing explaining the actuation in 
the case of processing the signal of Type B (IS014443-B). 

[0031] In Type A of drawing 6 (IS01 4443-A), data 61 are inputted into a coil as a 
modulating signal like the signal 62 modulated according to the ASK (amplitude 
modulation) method 100% by the reader writer equipment outside drawing. Binarization 



of this input signal is carried out by the binarization circuit in the 1st demodulator 
circuit 51, a signal 63 is generated, and a regenerative signal 64 is acquired by 
performing filtering etc. This regenerative signal is chosen in a selector circuit 54, and 
is inputted into the read/write control circuit 7 or an one chip microcomputer 55. 
[0032] On the other hand, if the control signal 65 of a selector circuit 54 is set 
high-level and the sending signal (response) 66 from a card to a reader writer is 
published by having detected the regenerative signal 64, it will be reset by the low 
level. While the control signal 65 of the above-mentioned selector is set. it operates in 
a selector circuit 54 so that the regenerative signal from the 1st demodulator circuit 
51 may be chosen and the read/write control circuit 7 or an one chip microcomputer 
55 may be supplied. 

[0033] Drawing 7 is drawing showing the actuation in the case of processing the signal 
of Type B (IS014443-BX and data 61 are inputted into a coil as a modulating signal 
like the signal 72 modulated according to the ASK (amplitude modulation) method 10%. 
Then, in the 2nd demodulator circuit 52. the data regenerative signal 74 which 
amplified and shaped in waveform the signal 73 and it which were detected by the 
detector circuit is generated. Moreover, a clock signal 75 is generated in the 
binarization circuit in a demodulator circuit 52. Furthermore, when the modulating 
signal of an ASK (amplitude modulation) method is inputted 10%, since the part in 
which a clock does not exist as a binarization signal is not detected, the regenerative 
signal shown with a broken line is not generated by the regenerative signal 64 like 
drawing 7 (F) in the 1st demodulator circuit 51. therefore, as shown in drawing 7 (G), a 
select signal 64 is not set high-level and chose the regenerative signal of the 2nd 
demodulator circuit 52 — a condition — ** 

[0034] As mentioned above, the reception of the signal of both Type A of a contiguity 
mold noncontact IC card (IS014443-A) and the type B (IS014443-B) can be carried 
out by choosing an ASK signal and 10%ASK signal 100% with the signal to which it 
restored. 

[0035] In addition, in the above-mentioned example, the 1st demodulator circuit 51 
which restores to the modulating signal of an ASK modulation technique 100% 
generates the binarization signal 63 as shown in this drawing (C) from the modulating 
signal 62 of drawing 6 (B), and it needs a binarization circuit in order to acquire a 
regenerative signal 64 like drawing 6 (D) by letting this binarization signal pass for a 
filter circuit etc. 

[0036] Since the 2nd demodulator circuit 52 which restores to the signal of an ASK 
modulation technique 10% on the other hand reproduces data using the detector 
circuit which detects a modulating signal 72. for playback of data, its binarization 
circuit is unnecessary. However, a binarization circuit is separately needed in order to 
extract the clock signal 75 for the synchronization of a circuit from an input signal. 
Then, in the above-mentioned example, the binarization circuit is established in the 



2nd demodulator circuit 52 which restores to the signal of an ASK modulation 
technique 10%. and also when this binarization circuit is omitted and the signal of an 
ASK modulation technique is received 10%, you may constitute so that a clock may be 
obtained using the binarization circuit established in the 1st demodulator circuit 51. 
[0037] Although invention made by this invention person above was concretely 
explained based on the example, it cannot be overemphasized that it can change 
variously in the range which this invention is not limited to the above-mentioned 
example, and does not deviate from the summary. For example, although the 
above-mentioned example explained the combination card which can identify the 
signal of 100%ASK modulation technique, and two kinds of signals of the signal of 
10%ASK modulation technique with one IC card, and can be processed, a modulation 
technique is not limited to an ASK modulation (amplitude modulation), and also when 
developing the IC card which can respond to other two or more modulation techniques, 
it can be applied. 
[0038] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the 
typical thing among invention indicated in this application is explained briefly. 
[0039] Since it becomes possible to identify and choose two kinds of signals received 
with one coil according to this invention, the reception of the signal of both Type A of 
a contiguity mold noncontact IC card (IS0 14443- A) and the type B (1S014443-B) can 
be carried out. and the integrated card (combination card) of type A and Type B can 
be realized with an easy configuration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the outline configuration of the circuit 
built in the noncontact IC card of this invention. 

[Drawing 2] IC card general drawing showing the outline configuration of the whole 
noncontact IC card of this invention. 

[Drawing 3] The block block diagram showing the example of a configuration of the 
circuit built in a common noncontact IC card. 

[Drawing 4] The block block diagram showing the 1 st example of the circuit built in the 
noncontact IC card concerning this invention. 

[Drawing 5] The block block diagram showing the 2nd example of the circuit built in 
the noncontact IC card concerning this invention. 

[Drawing 6] The wave form chart explaining the actuation in the case of processing 
the signal of Type A (IS014443-A) in the noncontact IC card of an example. 
[Drawing 7] The wave form chart explaining the actuation in the case of processing 



the signal of Type B (IS014443-B) in the noncontact IC card of an example. 
[Description of Notations] 

1 Circuit with a Built-in Noncontact IC Card (LSI) 

2 Coil 

3 Rectifier Circuit 

4 Power Circuit 

5 Demodulator Circuit 

6 Modulation Circuit 

7 Read/write Control Circuit 

8 Memory Circuit 

51 1st Demodulator Circuit 

52 2nd Demodulator Circuit 

53 Control Circuit 

54 Selector Circuit 

55 One Chip Microcomputer LSI 

61 Data 

62 100%ASK Modulating Signal 

63 Binarization Signal 

64 Regenerative Signal 

65 Select Signal 

66 Response Signal 

72 10%ASK Modulating Signal 

73 Detection Signal 

74 Data Regenerative Signal 

75 Clock Signal (Binarization Signal) 
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